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Description 

[0001] This invention relates to a pump of peripheral 
type for feeding fuel to injection-fed internal combustion 
vehicle engines. 

[0002] The severity of regulations relating to pollutant 
emissions from Internal combustion engines requires 
strict control of fuel quality and the manner of its feed to 
the engine. Any inequality, deformity or inadequateness 
of the physical fuel feed system compared with the 
scheduled theoretical feed model results in immediate 
increase in the quantity of pollutant substances. 
[0003] Secondarily, the engine efficiency is negatively 
influenced, as often the engine is fed with a fuel quantity 
greater than the optimum value. 
[0004] For this reason, motor vehicles are increasing- 
ly using injection feed systems. To achieve the pressure 
required by the Injectors, pumps are usually used, po- 
sitioned in the tank. Sometimes they are integrated into 
the fuel level measurement system or located along the 
line conveying the fuel from the tank to the engine. 
[0005] These pumps, driven by an electric motor, are 
either positive displacement pumps of roller or lobe type, 
or pumps of the type generally known as peripheral. The 
features of the preamble of claim 1 are disclosed, for 
example, in WO 92/00449 and in DE 2 112 762. 
[0006] Although considerable results have been 
achieved in terms of hydrodynamic efficiency and pump 
life, the performance of peripheral pumps could be in- 
creased with regard both to the achievable head and to 
the available capacity for a fixed head required by the 
customer. 

[0007] An object of the present invention is to provide 
an at least two-stage peripheral pump for motor vehicles 
offering better performance than the known art, both in 
terms of the achievable head and in terms of the pump 
fuel capacity for equal operating variables. 
[0008] A further object of the present invention is to 
provide a peripheral fuel pump for motor vehicles which 
Is of small dimensions but of good hydraulic perform- 
ance in terms of capacity, pressure and efficiency, com- 
pared with peripheral pumps of the known art. 
[0009] A further object of the present invention is to 
provide a peripheral fuel pump for motor vehicles of sim- 
ple, low-cost construction without the need to use com- 
plicated or costly techniques. 

[0010] These objects are achieved by a fuel feed 
pump according to claim 1. 

[0011] In a preferred embodiment of the present in- 
vention, the channel recesses of compound spiral form 
are divided into two parts connected together by an es- 
sentially straight intermediate portion. One of said two 
parts is preferably of constant cross-section. Advanta- 
geously, at least one of said two parts has a variable 
passage cross-section which increases from the begin- 
ning to the end of the recesses. 
[001 2] The two pluralities of pocket cavities are divid- 
ed by a circumferential baffle which divides the rotor into 



two circular bands, namely an inner and an outer. The 
baffle is positioned at the intermediate portion of the 
channel recesses of compound spiral form. In this man- 
ner, the fuel can pass from a cavity pertaining to the first 

5 plurality of pocket cavities to a pocket cavity pertaining 
to the second plurality, by flowing exclusively through 
said intermediate portion of the recesses. 
[0013] Correspondingly, the Intermediate portion can 
be in the form of a hole provided in the respective region 

10 of the pump body to join together two recesses of circu- 
lar form. 

[0014] According to a further preferred embodiment 
of the present invention, the intermediate portion is also 
in the form of a recess, on which a plate-like element is 
15 positioned to conceal the Intermediate portion from the 
rotor surface facing it. In particular, the plate is posi- 
tioned In a shallow seat provided in the respective region 
of the pump body. 

[0015] In a further preferred embodiment of the 

20 present invention, the pump body is composed of two 
parts joined together by way of an interposed spacer, 
said two pluralities of pocket cavities defining the stages 
present within the pump. In addition, the two rotor faces 
can either be connected together or not connected to- 

25 gether by means of at least one passage, which is pro- 
vided within the rotor and is preferably located in a po- 
sition central to the rotor, ie in a position close to the 
rotation and/or keying axis. In order for both pump stag- 
es to be of peripheral type, the pocket cavities, forming 

30 respectively the inner and outer band of the rotor, are of 
similar geometry and configuration. 
[001 6] Specifically, said pocket cavities have a profile 
determined by two portions of rounded form which con- 
verge towards a section of minimum thickness. The 

35 pocket cavities of a first peripheral stage of the pump, 
which are positioned on the two opposing faces of the 
rotor, can communicate with each other via a passage 
provided in the thinnest part, in the Immediate vicinity of 
the baffle which divides the two regions where the cav- 

40 itles are provided, or alternatively the pocket cavities of 
a first peripheral stage of the pump can be made non- 
communicating. In this case, a passage must be provid- 
ed for connecting together the two faces of the rotor. The 
pump fuel intake aperture is coaxial with the pump axis, 

45 whereas the delivery aperture is located external to the 
rotor in a position peripheral to it, although remaining 
parallel to the pump axis. The passage connecting the 
two rotor faces can be positioned in correspondence 
with the intake aperture, close to the centre of the rotor. 

50 In this manner the fuel reaching the intake aperture is 
distributed equally between the two rotor faces. To fa- 
cilitate this distribution, the passage can be tapered 
along the axial direction between the two rotor faces. In 
addition, the initial portion of a first part of the parts In 

55 which the channel recesses of compound spiral form are 
divided opens Into said intake aperture. 
[0017] According to a further preferred embodiment 
of the present invention, the pump intake body part com- 
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prises at the channel recesses a through hole acting as 
a vent hole. This increases the priming capacity of the 
system and enables the air present in the ducts to be 
discharged during starting. The hole is of very small di- 
mensions. To balance the capacity loss due to the fuel 5 
passing, through said hole (although the quantity of said 
fuel is very small), the cross-section of the peripheral 
channel preceding the vent hole can be enlarged in both 
body parts, ie intake and delivery. 

[0018] Alternatively, according to a further preferred io 
embodiment of the present invention, the pump intake 
body part has an annular entry section with three intake 
apertures extending in directions parallel to the central 
axis of the pump body. Said apertures are essentially of 
bean shape. They are arranged within an imaginary ctr- is 
cular ring concentric with the intake part of the pump. 
[0019] The peripheral pump of the present invention 
has extremely good operating properties. Its construc- 
tional and design characteristics minimize vibration so 
as to also reduce noise during operation. In particular, 20 
compared with currently used pumps, for equal condi- 
tions (engine r.p.m., fuel throughput, temperature) it pro- 
vides a larger head because the fact of comprising two 
stages leads to greater efficiency than known designs. 
Alternatively, the pump of the present invention would 25 
rotate at a lower r.p.m. (and hence achieve an averagely 
greater life) for equal performance (head and capacity) 
requested by the client. 

[0020] Finally the peripheral pump of the invention 
can be driven by a motor, preferably an electric motor, 30 
via a hollow shaft inserted through an aperture in the 
pump body and carrying the rotor keyed thereon. Said 
shaft is housed in a bearing provided in the aperture in 
the pump body. 

[0021] Further advantages and characteristics of the 35 
present invention will be more apparent from the de- 
scription given hereinafter by way of non-limiting exam- 
ple with reference to the accompanying drawings, in 
which: 

40 

Figure 1 is a schematic section through one embod- 
iment of the pump of the present invention; 
Figure 2 is a section through a part of the pump of 
Figure 1; 

Figure 3 is a front view of one embodiment of a rotor 45 
inserted into the pump of the present invention; 
Figure 4 is a section through the rotor of Figure 3 
taken on the line IV-IV; 

Figure 5 is a front view of one of the two constituent 
parts of the pump body of Figure 1 , according to the so 
present invention; 

Figure 6 is a front view of the other of the two con- 
stituent parts of the pump body of Figure 1 , accord- 
ing to the present invention; 

Figure 7 is a section through a further embodiment 55 
of the rotor inserted in the pump according to the 

present invention; 

Figure 8 is a front view of a further embodiment of 



the rotor inserted in the pump according to the 
present invention; 

Figure 9 is a section through the rotor of Figure 8 
taken on the line IX-IX; 

Figure 1 0 is a front view of a further embodiment of 
the rotor inserted in the pump according to the 
present invention; 

Figure 11 is a front view of a further embodiment of 
the rotor inserted in the pump according to the 
present invention; 

Figure 12 is a front view of one of the two constituent 
parts of a further embodiment of the pump body ac- 
cording to the present - invention; 
Figure 1 3 is a section through the part shown in Fig- 
ure 12 taken on the line XIII-XIM; 
Figure 14 is a front view of the other constituent part 
of the pump body of Figure 12 according to the 
present invention; 

Figure 1 5 is a section through the part shown in Fig- 
ure 14 taken on the line XV-XV; 
Figure 1 6 is a front view of one of the two constituent 
parts of a further embodiment of the pump body ac- 
cording to the present invention; 
Figure 17 is a section through the part shown in Fig- 
ure 16 taken on the line XVII-XVII; 
Figure 1 8 is a front view of the other constituent part 
of the pump body of Figure 16 according to the 
present invention; 

Figure 1 9 is a section through the part shown in Fig- 
ure 18 taken on the line XIX-XJX; 
Figure 20 is a schematic section through a further 
embodiment of the pump of the present invention; 
Figure 21 is a section through a detail of the pump 
of Figure 20; 

Figure 22 is a front view of a further embodiment of 
a rotor inserted in the pump according to the present 
invention; 

Figure 23 is a section through the rotor of Figure 22 
taken on the line XXIII-XXill; 
Figure 24 is a front view of one of the two constituent 
parts of the pump body of Figure 20 according to 
the present invention; 

Figure 25 is a front view of the other of the two con- 
stituent parts of the pump body of Figure 20 accord- 
ing to the present invention; 
Figure 26 is a front view of a further embodiment of 
a rotor inserted in the pump according to the present 
invention; 

Figure 27 is a section through the rotor of Figure 26 
taken on the line XXVN-XXVII; 
Figure 28 is a front view of one of the two constituent 
parts of a further embodiment of the pump body ac- 
cording to the present invention; 
Figure 29 is a section through the part shown in Fig- 
ure 28 taken on the line XXIX-XXIX; 
Figure 30 is a front view of the other of the two con- 
stituent parts of the pump body of Figure 28 accord- 
ing to the present invention; 
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Figure 31 is a section through the part shown in Fig- 
ure 30 taken on the line XXXI-XXXI; 
Figure 32 is a front view of one of the two constituent 
parts of a further embodiment of the pump body ac- 
cording to the present invention; 
Figure 33 is a section through the part shown in Fig- 
ure 32 taken on the line XXXIIi-XXXIII; 
Figure 34 is a front view of a spacer positioned with- 
in the pump of the present invention; 
Figure 35 is a section through the spacer shown in 
Figure 34 taken on the line XXXV-XXXV; 
Figure 36 is a front view of one of the two constituent 
parts of a further embodiment of the pump body ac- 
cording to the present invention; 
Figure 37 is a section through the part shown in Fig- 
ure 36 taken on the line XXXVII-XXXVII. 

[0022] As can be seen from Figures 1 and 20, a pump, 
indicated overall by 10» 110, consists of two facing parts 
11, 12, 111, 11 2, known respectively as the delivery part 
and the intake part, between which a rotor 13, 113 is 
positioned. Said rotor 13. 113 is in the form of a disc 
provided with blading. Recesses 14, 15, 114, 115 of sub- 
stantially compound spiral form are provided in the de- 
livery and intake parts 11. 12, 111. 112. The body of the 
pump 1 0, 1 1 0 is completed by a spacer 16,116 arranged 
between the two parts 11, 12, 111, 112 comprising the 
recesses 14, 15, 114, 115, an intake duct 17, 117 pro- 
vided in the intake part 12, 112 central to the rotor 13, 
113 and about an imaginary central axis 17', 117' 
through the pump body, and a delivery duct 18, 118 pe- 
ripheral to the rotor 13, 113 and provided in the delivery 
part 11, 111. 

[0023] In embodiments not shown herein, said spacer 
16, 116 could be an integral part of one of the two con- 
stituent parts 11. Ill, 12, 112 of the pump body so as 
to reduce the number of pieces used in the construction 
of the pump 10, 110 and hence avoid a double meas- 
urement uncertainty deriving from two machining toler- 
ances. 

[0024] However when the spacer 16, 116 is formed 

as a separate piece, the possibility of machining those 
surfaces of the spacer 16, 116 facing the two parts 11, 
12, 111, 12 and the rotor 13, 113 in a single operation 
allows improved fitting and sealing and correct assem- 
bly. 

[0025] In the illustrated embodiment the delivery duct 
18, 118 leaves from the side opposite the inlet of the 
intake duct 17, 117. In embodiments not shown herein 
this situation may not occur, and both ducts 17, 18, 117, 
118 may open from the same side of the pump 10, 110. 
The pump body, essentially consisting of the two parts 
11. Ill, 12, 112 and the spacer 16, 116, is housed within 
a casing 19, 119 comprising a motor (not shown) which 
drives the rotor 1 3, 11 3 via a shaft (not shown) on which 
it is keyed. 

[0026] The two parts 11, 12, 111, 112 are of disc con- 
figuration. The first part 11, 111 comprises the delivery 



duct 18, 118 with its axis parallel to but offset from the 
axis of the pump 10, 110, whereas the second part 12, 

112 comprises the intake duct 17, 117 with its axis par- 
allel to and coinciding with the axis of the pump 1 0, 1 1 0. 

5 The two parts 11. 12, 111. 112 and the spacer 16, 116, 
also of disc form, comprise aligned through holes 20, 
120 for receiving known fixing elements (not shown). In 
other possible embodiments, not shown herein, align- 
ment between the parts 11, 12,111, 112 and the spacer 
10 16,116 can advantageously be achieved by suitable re- 
cesses and projections provided on the contacting 
parts. The intake duct 17, 117 of the part 12, 112 extends 
axially as a sleeve portion 21, 121 on the side not facing 
the rotor 13, 113. In order to house the end of the drive 
15 shaft, the delivery part 11,111 comprises in the opposite 
portion to that containing the recessing 14, 114 a hous- 
ing 22, 122 for a bearing 23, 123, through which said 
drive shaft is inserted. Said motor is preferably electric 
but can be of any type suitable for the purpose. 
[0027] As can be seen from Figures 3 and 22, the rotor 
1 3, 1 1 3 of the pump 10,110 comprises two regions sep- 
arated by a circumferential baffle 24, 124, said two re- 
gions consisting of an inner circular band and an outer 
circular band. Each of these circular bands is subdivided 
by radial ribs 27. 28 127. 128 into a plurality of pockets 
forming the blading, the number of pockets of the outer 
circular band being normally greater than the number of 
pockets of the inner circular band. These two regions, 
which can be of equal or different geometry and config- 
uration (as can be seen by comparing said Figures 3 
and 22), define the two pumping stages, which can be 
of similar or different hydraulic performance. 
[0028] Alternatively the ribs 27, 28. 127, 128 forming 
the pocket cavities can be inclined to the corresponding 
radial directions by a predetermined angle. 
[0029] Through the centre of the rotor 13, 113 there 
is a hole 25. 125 for receiving the motor shaft (neither 
the shaft nor the motor are shown) which operates the 
pump 10, 110 of the present invention. 
[0030] About said central hole there are a plurality of 
passages 26, 126 which may be delimited by two suc- 
cessive ribs 27, 127 (as shown in Figure 3), or not (as 
shown in Figure 22). Said passages 26, 126 enable the 
fuel to flow from that rotor face facing the intake duct 1 7 
to the opposite face facing the delivery duct 18. In one 
embodiment the passages are of decreasing cross-sec- 
tion from the intake side to the delivery side, in accord- 
ance with the desired hydraulic characteristics. In an- 
other embodiment the passages 126 are of constant 
cross-section. The rotor 13, 113 is provided with a per- 
imetral ring 29, 129 of height equal to the thickness of 
the rotor 1 3, 1 1 3 to delimit the second stage of the pump 
10, 110 and join together the outer ribs 28, 128. 
[0031] Figures 2, 4, 21 and 23 show the two different 
configurations of the pockets provided in the rotor 13, 

113 of the pump 10, 110, in two preferred embodiments 
of the present invention. In one embodiment, relative to 
Figures 2 and 4, the pockets forming the first stage and 
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those forming the second stage are of curvilinear profile. 
In addition, the upper and tower profiles are symmetri- 
cal. Specifically, the pockets forming the first stage con- 
sist of rounded cavities the ends of which terminate at 
the lateral surface of the rotor 1 3, on one side at the 5 
passages 26 and on the other side at the circumferential 
baffle 24. The pockets forming the second stage consist 
of rounded cavities, which extend at both ends from the 
circumferential baffle 24, 124, to converge into a point 
of symmetry of the pocket, in a central plane parallel to io 
the faces of the rotor 13, 113. It will also be noted that 
between the point of convergence of each pocket and 
the perimetral ring 29, 129 there exists a connection be- 
tween the upper pocket and the lower pocket of the sec- 
ond stage of the pump 10, 110. 
[0032] In a further embodiment, relative in particular 
to Figures 21 and 23. the pockets forming the first stage 
and those forming the second stage have a curved pro- 
file. In addition the upper and lower profiles are symmet- 
rical and do not extend as far as the passage 126, so 20 
that their combination gives rise, in cross-section, to a 
figure similar to an arrow. More specifically, the pockets 
forming the first stage consist of rounded cavities, one 
end of which terminates at the lateral surface of the rotor 
1 1 3 in a point external to the passage 1 26, and the other 25 
end of which connects to the circumferential baffle 124 
in the central plane parallel to the faces of the rotor 113. 
The pockets forming the second stage of the pump 110 
have a configuration equal to that of the pockets of the 
first stage. 30 
[0033] Figures 5 and 24 show two preferred embodi- 
ments of the recesses 14, 114 of compound spiral form 
present in the inner surface of one of the two constituent 
parts of the pump body, namely the delivery part 11,111. 
The ducts 18, 118 by which the fuel is delivered to the 35 
engine can be seen within the recesses 14, 114. 
[0034] Specular to the recess 14, 114 provided in the 
inner surface of the delivery part 11,111 there is a recess 
15, 115 provided in the inner surface of the intake part 
12, 112, as can be seen from Figures 6 and 25. In par- 40 
ticular, in Figures 5 and 6 it can be seen that the width 
of each recess 1 4, 1 5 is smaller in its initial inner portion 
than in its final outer portion. In this manner the fluid fuel, 
by the effect of the rotation of the rotor 1 3 (and hence 
by the effect of the centrifugal force transmitted) flows 45 
through said recess 14,15 in one direction encountering 
an ever increasing passage cross-section. This enables 
part of the kinetic energy of the fluid to be converted into 
pressure, so increasing the total efficiency of the pump 
10. 50 
[0035] In the embodiment shown in Figures 24 and 
25. the inner terminal portion of the recess 115 opens 
into the intake duct 117. 

[0036] In all embodiments of the pump 10, 110, each 
of the recesses 14, 15, 114, 115 is divided into two es- 55 
sentially circular parts 14a, 14b, 15a, 15b, 114a, 114b, 
115a. 115b connected together by a substantially 
straight intermediate portion 14c, 15c, 114c. 115c. A 
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plate 30, 1 30 of trapezoidal shape can be provided at 
the passage region to conceal the straight intermediate 
portion 14c, 15c. 114c, 115c precisely in correspond- 
ence with the circumferential baffle 24, 124 which sep- 
arates the two stages and is present on both of the two 
surfaces of the rotor 13. 113. In this manner a compul- 
sory passageway is created for the fluid fuel, which 
passes from the first to the second stage of the rotor 1 3, 
113 via this closed channel. In the embodiment of Fig- 
ures 24 and 25, each of said respective parts 114a. 114b 
and 115a, 115b is of substantially constant cross-sec- 
tion along its entire length. 

[0037] In embodiments not shown herein, fuel pas- 
sage can take place through a hole provided in that part 
comprising the recess 14, 15, 114, 115 to form a type of 
tunnel. Centrally within the delivery part 11, 111 of the 
pump 10, 110 there is provided an annular second re- 
cess 31, 131 coaxial with the axis of the seat 22. 122 
housing the bearing 23, 123. This second recess 31, 
131, of round section, feeds the fluid arriving from the 
passages 26, 126 towards the facing face of the rotor 
13, 113 and towards the successive portions of the re- 
cess 14, 114. 

[0038] In the embodiment of the pump 110 shown in 
Figure 24, the initial portion of the recess 114, which ter- 
minates in the delivery duct 118, communicates with the 
annular recess 131. The possible presence of a respec- 
tive plate 30, 130 concealing a respective part 14c, 15c, 
114c, 11 5c of the recess 14, 15, 114, 11 5 on each of the 
two constituent parts 1 1 . 12. Ill, 112 of the pump body 
is even more apparent in Figures 2 and 21. These fig- 
ures show the recesses 32, 1 32 in which the respective 
plates 30, 1 30 are located, exactly in correspondence 
with the baffles 24, 1 24 separating the first from the sec- 
ond stage of the rotor 13, 113. 

[0039] In a further preferred embodiment of the rotor 
13. shown in Figure 7. the pockets of the first stage can 
be seen to have a flat base at constant depth. The pock- 
ets of the second stage however are of exactly the same 
pattem as that shown in Figures 4 and 1 3. In this em- 
bodiment, the front view of the rotor 1 3 is essentially sim- 
ilar to that shown in Figure 3. 

[0040] Figures 8 and 9 show a further embodiment of 
the rotor 13 according to the present invention. In this 
embodiment, the upper part and lower part of the rotor 
13 are symmetrical with regard to the first stage, where- 
as the ribs 28 forming the second stage are provided in 
alternate positions on the two faces, as can be easily 
seen from the sectional view of Figure 9. As a result, the 
pockets forming part of the second stage are present 
alternately in the upper part and lower part of the rotor 
13 and have a common profile, of roundish pattern, sim- 
ilar to that already described for the preceding embodi- 
ments of the rotor 1 3. In this embodiment there is no 
radial ring 29, which usually delimits the second stage. 
[0041] In the embodiment of the rotor 1 3 shown in Fig- 
ure 10, the ribs 28 of the second stage of the pump 10 
are inclined to the radial direction by a predetermined 
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angle, preferably between 0'' and 30°. 
[0042] In the embodiment of the rotor 1 3 shown In Fig- 
ure 11, the ribs 27 forming the first stage are not recti- 
linear (as in the other embodiments of the rotor 1 3), but 
instead are curvilinear, for example in the form of a cir- 
cumferential arc. In this manner, part of the centrifugal 
component of the fluid motion, caused by the rotation of 
the rotor 1 3, is transformed into a tangential component, 
creating less friction and hence a lesser pressure drop, 
with the result that the pump 1 0 is of increased efficiency 
compared with the other embodiments. Both in the rotor 
1 3 of Figure 1 0 and in the rotor 1 3 of Figure 1 1 , the pas- 
sage 26 connecting together the two opposing faces of 
the rotor 13 is of constant cross-section along its entire 
length. 

[0043] Figures 1 2 to 1 9 show further embodiments of 
the intake part 11 and delivery part 12, into which a rotor 
13 is inserted having the pockets of its second stage 
open (ie without the perimetral containing ring 29). The 
channels 14' and 15' provided in the surfaces facing the 
rotor 13 have their respective portions 14'b, 15'b not of 
roundish but of trapezoidal profile. It can be seen that in 
passing from the region 14'c, 15'c into the respective 
regions 14*b, 15*b, the cross-section available to the flu- 
id decreases, so that the fluid is compelled to increase 
its velocity. In particular, as shown in Figures 16 and 18, 
the regions 14'c, 15'c have a cross-section respectively 
greater than the neighbouring regions 14'a, 14'b, 15*a. 
15'b. In this manner, the fluid velocity further decreases 
within the passage region, with the result that the pres- 
sure drops decrease and the pressure increases, so that 
the conditions under which the fluid fuel enters the sec* 
ond stage are significantly better compared with the 
known art and the other already described and illustrat- 
ed embodiments of the delivery part 11 and intake part 
12. 

[0044] Figures 26 and 27 show a further embodiment 
of the rotor 113 inserted into the pump 1 1 0 of the present 
invention. In this case, the pockets of the first stage of 
the pump 110, which are situated between the ribs 127, 
do not touch the circumferential baffle 124 with their 
pointed end. This means that an empty space 133 is 
created enabling the fuel to pass from the intake region 
to the delivery region. In this respect, the passage 26 
between the two opposing surfaces of the rotor 1 3 is 
lacking. The upper part and the lower part of the rotor 
113 are symmetrical with regard to the first stage, 
whereas the ribs 128 of the second stage are present 
In alternate positions on the two faces, as can be easily 
seen from the sectional view of Figure 27. As a result, 
the pockets of the second stage are present alternately 
in the upper part and lower part of the rotor 113 and have 
a common profile, of roundish pattern, similar to that al- 
ready described for the preceding embodiments. In this 
embodiment the ring 29 which usually delimits the sec- 
ond stage in the radial direction is lacking. 
[0045] As an alternative to these embodiments, In em- 
bodiments not illustrated herein it is possible to have a 
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rotor 1 3, 1 1 3 in which the first stage comprises intercom- 
municating compartments between the delivery part 11 . 
Ill and the intake part 12, 112 and an outer containing 

ring. Again, the first stage can be configured so as not 
5 to present intercommunicating compartments between 
the delivery part 111 and the intake part 112, the com- 
partments of the second stage being staggered (as 
shown in Figure 26). 

[0046] Figures 28 to 31 show further embodiments of 

10 the delivery part 111 and intake part 112. The channels 
114', 115' present in the surfaces facing the rotor 113 
have their respective portions 114'b, 115'b of trapezoidal 
profile. As is apparent from the said figures, the delivery 
part 111 tacks the central channel 31, visible in Figures 

15 12 and 1 6, and can hence be associated only with a rotor 
113 which does not have a central passage between the 
two faces. Altematively, the delivery part 111, lacking the 
channel 31 . can be associated with a rotor 113 having 
a central passage. 

20 [0047] Figures 32 and 33 show a further possible em- 
bodiment of the intake part 112. In this embodiment, a 
small-dimension through vent hole 140 is provided 
along the fluid fuel passage duct In the intake body part 
(namely along the portion 115'b of the channel 115 of 

25 the first stage), or in the peripheral stage of the intake 
body part, to increase the priming capacity of the sys- 
tem, serving to discharge the air present in the ducts 
during starting. In this case, to balance the capacity loss 
the cross-section of the recess 115 can be increased in 

30 the portion 115'b prior to the through hole 140, in both 
the Intake part 112 and the delivery part 111. 
[0048] Figures 34 and 35 show a spacer 116 which 
can be used during the construction of the hydraulic part 
of the pump 10, 110. The provision of three separate 

35 parts (delivery part 11,111, intake part 12,112 and spac- 
er 16, 116) during the manufacture of the pump 10, 110 
is of fundamental importance in achieving levelling of 
the rotor 13, 113 and the spacer 16, 116 (usually done 
by a grinder) in a single operation. When the "open ring" 

40 version of the rotor 13, 113 is used, such as the rotor 
shown in Figure 26, in order to separate within the fluid 
the high pressure reglon-(in correspondence with the 
delivery duct 18, 118) from the low pressure region (in 
correspondence with the region of entry of the fluid from 

45 the first stage into the peripheral stage, the spacer 16, 
11 6 is suitably modified to present a sector between the 
points 141 and 142 of smaller diameter. In particular, in 
this sector the inner diameter of the spacer 16, 116 is 
just a few hundredths of a millimetre greater than the 

50 outer diameter of the rotor 1 3. 11 3, to prevent back flow 
of the liquid. 

[0049] Finally, a further embodiment of the intake part 
12,112 (as visible in Figures 36 and 37) comprises three 
apertures 1 1 7a, 1 1 7b, 1 1 7c of bean shape arranged with 
55 their axes parallel to each other and parallel to but offset 
from the central axis 17*, 117' of the pump 10, 110. Said 
apertures 117a, 117b, 117c lie within a hypothetical cir- 
cular band having two radii of constant value starting 
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from the central axis 17', 117* of the pump 10, 110. 
[0050] As an alternative to the arrangements present- 
ed in the various embodiments of the pump 10, 110, the 
present invention is not limited to the particular combi- 
nations of the form of the rotor 13, 113, the geometry of 5 
the pockets of the first and second stage and the form 
of the recesses 14*. 15*. 114\ 115*. All possible combi- 
nations of the various embodiments of the rotor 13,113, 
the pockets and the embodiments of the delivery part 
11. Ill and intake part 12. 112 fall within the general io 
scope of the present invention. 

Claims 

15 

1. A fuel feed pump (10, 110) for motor vehicles with 
an injection-fed internal combustion engine, said 
pump (10,110) being of peripheral type inserted into 
a fuel tank and comprising a hollow body provided 
with at least one fuel intake duct (17, 117, 117a, 20 
117b, 117c) and a fuel delivery duct (18. 118) and 
within which there is arranged a rotor (13, 113) pro- 
vided with blading and being of disc form, said body 
consisting of at least one intake part (12, 112) and 

at least one delivery part (11, 111), said parts (12, 25 
112, 11, 111) being at least partly coupled together 
and comprising, in their inner surfaces, opposing 
channel recesses (14, 15, 114, 115) of compound 
spiral form respectively facing at least two pluralities 
of pocket cavities provided in each of the two faces 30 
of said rotor (13, 113) to receive the fuel, said two 
faces of the rotor (13,11 3) being connected togeth- 
er by at least one passage (26, 126, 133) provided 
within the rotor, said two pluralities of pocket cavi- 
ties defining at least two stages of the pump (10, 35 
110), which are connected together by an interme- 
diate portion (14c, 15c, 114c, 115c, 14'c, 15'c, 114'c, 
115'c) of said channel recesses (14, 16, 114, 115) 
of compound spiral form, and being separated by 
at least one circumferential baffle (24, 124) which 40 
divides each of the two faces of said rotor (13,113) 
into two circular bands, characterised in that said 
delivery part (11, 111) and said intake part (12, 112) 
of the body of said pump (10, 110) are housed with 
an interposed spacer (16, 116) within a casing (1 9, 45 
119). 

2. A pump (10) as claimed in claim 1, characterised 
in that said two pluralities of pocket cavities have 

a profile composed of curvilinear portions, a first 50 
plurality of said cavities comprising a series of ends 
which all terminate at the lateral surface of said rotor 
(13), on one side at said passage (26) and on the 
other side at said circumferential baffle (24), and a 
second plurality of said cavities being peripherally ss 
delimited by a circular ring (29). 

3. A pump (10. 110) as claimed in claim 2, character- 
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ised in that said second plurality of pocket cavities 
comprises cavities having a first series of ends 
which extend from said circumferential baffle (24, 
124), a second series of ends also extending from 
said circumferential baffle (24, 124) and converging 
into a point of cavity symmetry, in a central plane 
parallel to the faces of said rotor (13, 113), so that 
between the point of convergence of each cavity 
and said circular ring (29, 129) there exists a con- 
nection between each cavity positioned above and 
each cavity positioned below said cavity. 

4. A pump (1 1 0) as claimed in claim 3, characterised 
in that said two pluralities of pocket cavities have 
a profile composed of curvilinear portions, a first 
plurality of said cavities comprising a first series of 
ends which terminate at the lateral surface of said 
rotor (113) external to said passage (126), and a 
second series of ends which connect to said circum- 
ferential baffle (124) in the central plane parallel to 
the faces of said rotor (113). 

5. A pump (110) as claimed in claim 1 , characterised 
in that said passage existing between the two faces 
of the rotor (113) consists of an empty space (133) 
provided between each pocket cavity pertaining to 
said first plurality and said circumferential baffle 
(124). 

6. A pump (10, 110) as claimed in claim 1 , character- 
ised in that said passage (26, 126) existing be- 
tween the two faces of the rotor (113) is of tapered 
form along the axial direction between the two faces 
of the rotor (13, 113). 

7. A pump (10, 110) as claimed in claim 1 , character- 
ised in that said intake part (12, 112) comprises 
three intake ducts (117a, 117b, 11 7c) of bean shape 
arranged with their axes parallel to each other and 
parallel to but offset from the central axis (17', 117') 
of the pump (10, 110), said plurality of intake ducts 
(117a, 117b, 117c) being positioned within a hypo- 
thetical circular band concentric with said intake 
part (12, 112). 

8. A pump (10, 110) as claimed in daim 1 , character- 
ised in that in correspondence with at least one 
point on said channel recesses (14, 15, 114, 115) 
of compound spiral form there is provided at least 

one through vent hole (140) positioned along a fuel 
passage duct or within one of the stages of the 
pump (10, 110), said hole (140) communicating with 
the outside and enabling the air present within the 
ducts of the pump (10, 110) to be discharged during 
starting, to increase the priming capacity of the sys- 
tem, said channel recesses (14, 15, 114. 115) of 
compound spiral form having, in a region close to 
or preceding said through hole (140), a greater 
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cross-section than the rest of the channel recess 
(1 4, 1 5. 1 1 4, 1 1 5) of compound spiral form, so as to 
balance the loss of capacity. 

9. A pump (10, 110) as claimed in claim 1, character- 
ised in that said spacer (16. 116) has a sector with 
a diameter greater than the outer diameter of the 
rotor (13. 113), said spacer (16, 116) being directly 
coupled to a rotor (1 3, 1 1 3) having staggered pocket 
cavities and lacking a circular ring (29, 129) delim- 
iting a plurality of said pocket cavities, so as to 
achieve separation of the fluid fuel between a high 
pressure region in correspondence with said deliv> 
ery duct (18, 11 8) and a region of lower pressure in 
correspondence with a region in which the fluid fuel 
from one of the stages of the pump (10. 110) enters 
a peripheral stage, so preventing any back flow of 
the fluid fuel. 



Patentanspruche 

1 . Brennstoff-Forderpumpe (10, 11 0) fur Kraftfahrzeu- 
ge mit einer einspritzungsgespeisten Verbren- 
nungskraftmaschine, wobei die Pumpe (10, 110) 
vom Seitenkanal-Typ und in einen Brennstofftank 
eingesetzt ist und einen hohlen Kbrperaufweist, der 
mit wenigstens einer Brennstoff-Ansaugleitung (17, 
117, 117a, 117b, 117c) und einer Brennstoff-Zufu hr- 
leitung (18,11 8) versehen und in dem ein Rotor (1 3, 
113) angeordnet ist, der mit Schaufein versehen ist 
und eine Scheibenform hat, wobei der Korper aus 
wenigstens einem Ansaugteil (12, 112) und wenig- 
stens einem Zufuhrteil (11, 111 )besteht und die Tel- 
le (12, 112, 11, 111) wenigstens teilweise miteinan- 
dergekoppeltsind und in ihren inneren Oberflachen 
einander gegenuberliegende Kanal-Aussparungen 
(14. 15, 114, 115) mit einer zusammengesetzten 
bzw. Verbund-Spiral-Form aufweisen, die jeweils 
wenigstens zwei Mehrzahlen von Taschen-Hohl- 
rSumen zugewandt sind, die in jeder der beiden Fia- 
chen des Rotors (13,113) vorgesehen sind, um den 
Brennstoff aufzunehmen, wobei die beiden Flachen 
des Rotors (13, 113) miteinander durch wenigstens 
einen, in dem Rotor vorgesehenen Durchgang (26. 
126, 133) verbunden sind, wobei die beiden Mehr- 
zahlen von Taschen-Hohlraumen wenigstens zwei 
Stufen der Pumpe (10, 110) definieren. die durch 
einen Zwischenbereich (14c, 15c, 114c, 115c, 14'c, 
1 5'c, 1 1 4'c, 1 1 5'c) der Kanal-Aussparungen (1 4, 1 5, 
114, 115) der Verbund-Spiral-Form miteinander 
verbunden und durch wenigstens eine Umfangs- 
Ablenkplatte (24. 124) getrennt sind, die jede der 
beiden Flachen des Rotors (13, 113) in zwei kreis- 
formige Bander aufteilt, 

dadurch gekennzeichnet, dass der Zufuhrteil (11, 
111) und der Ansaugteil (12, 112) des Korpers der 
Pumpe (10, 110) mit einem dazwischen angeord- 
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neten Abstandsstuck (16. 116) in einem Gehause 
(19, 119) untergebracht sind. 

2. Pumpe (10) nach Anspruch 1, dadurch gekenn- 
5 zeichnet, dass die beiden Mehrzahlen von Ta- 
schen-Hohlraumen ein Profil haben, das aus 
krummlinigen Bereichen zusammengesetzt wird, 
wobei eine erste Vielzahl der HohlrSume eine Reihe 
von Enden aufweist, die alle an der seitlichen Ober- 

10 fISche des Rotors (13) auf einer Seite an dem 
Durchgang (26) und auf der anderen Seite an der 
Umfangs-Ablenkplatte (24) enden und wobei die 
zweite Vielzahl von Hohiraumen an dem Umfang 
durch einen kreisfdrmigen Ring (29) begrenzt wird. 

15 

3. Pumpe (10. 110) nach Anspruch 2, dadurch ge- 
kennzeichnet, dass die zweite Vielzahl von Ta- 
schen-IHohlraumen Hohlraume mit einer ersten Se- 
rie von Enden, die sich von der Umfangs-Ablenk- 

20 platte (24, 124) erstrecken, eine zweite Serie von 
Enden, die sich ebenfalls von der Umfangs-Ablenk- 
platte (24, 124) erstrecken und zu einem Punkt mit 
Hohlraum-Symmetrie in einer zentralen Ebene par- 
allel zu den FIdchen des Rotors (13. 113) konver- 

25 gieren, so dass zwischen dem Konvergenzpunkt je- 
des Hohlraums und dem kreisformigen Ring (29, 
129) eine Verbindung zwischen jedem Hohlraum, 
der iiber diesem Hohlraum angeordnet ist, und je- 
dem Hohlraum existiert, der unter dem Hohlraum 

30 angeordnet ist. 

4. Pumpe (110) nach Anspruch 3, dadurch gekenn- 
zeichnet, dass die beiden Vielzahlen von Taschen- 
Hohlraumen ein Profil haben, das aus krummlinigen 

35 Bereichen zusammengesetzt wird, wobei eine erste 
Vielzahl der HohlrSume eine erste Serie von Enden, 
die an der seitlichen Oberflache des Rotors (113) 
auf^erhalb des Durchgangs (126) enden, und eine 
zweite Serie von Enden aufweist, die an die Um- 

40 fangs-Ablenkplatte (124) in der zentralen Ebene 
parallel zu den FI3chen des Rotors (113) ange- 
schlossen sind. 

5. Pumpe (110) nach Anspruch 1, dadurch gekenn- 
45 zeichnet, dass der zwischen den beiden Flachen 

des Rotors (113) vorhandene Durchgang aus ei- 
nem leeren Raum (133) besteht. der zwischen je- 
dem Taschen-Hohlraum, der sich auf die erste Viel- 
zahl bezieht, und der Umfangs-Ablenkplatte (124) 
50 vorgesehen ist. 

6. Pumpe (10, 110) nach Anspruch 1, dadurch ge- 
kennzeichnet, dass der zwischen den beiden Fla- 
chen des Rotors (113) vorhandene Durchgang (26, 

55 126) langs der Achsrichtung zwischen den beiden 
FI3chen des Rotors (13, 113) eine spitz bzw. ko- 
nisch zulaufende Form hat. 
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7. Pumpe (10, 110) nach Anspaich 1, dadurch ge- 
kennzeichnet, dass der Ansaugteil (12, 112) drei 
Ansaugleitungen (117a, 117b, 117c)in Bohnenform 
hat, die mit Ihren Achsen parallel zueinander und 
parallel zu, jedoch versetzt zu der zentralen Achse 
(17', 117') der Pumpe (10, 110) angeordnet sind. 
wobei die Vielzahl der Ansaugleitungen (117a, 
117b» 117c) innerhalb eines hypothetischen, kreis- 
fornnigen Bandes konzentrisch zu dem Ansaugteil 
(12, 112) positioniert sind. 

8. Pumpe (10, 110) nach Anspruch 1, dadurch ge- 
kennzeichnet, dass entsprechend zu wenigstens 
einem Punkt auf den Kanal-Aussparungen (14, 15, 
114, 115) der Verbund-Spiral-Form wenigstens ein 
durchgehendes Entluftungsloch (140) vorgesehen 
ist, das Idngs einer Brennstoff-Durchgangsleitung 
Oder in einer der Stufen der Pumpe (10, 110) posi- 
tioniert ist, wobei das Loch (1 40) mit der Aufienseite 
in Verbindung steht und ermoglicht, dass die in den 
Leitungen der Pumpe (10, 110) vorhandene Luft 
wahrend des Aniassens bzw. Startens nach auflen 
abgegeben werden kann, um die Kapazitat des Sy- 
stems zum Ansaugenlassen (priming capacity) zu 
erhOhen. wobei die Kanal-Aussparungen (14, 15, 
114. 115) der Verbund-Spiral-Form in einem Be- 
reich nahe bei dem oder vorlaufend zu dem durch- 
gehenden Loch (140) einen groReren Querschnitt 
als der Rest der Kanal-Aussparung (14, 15, 114, 
115) mit Verbund-Spiral-Form hat, um so den Ver- 
lust an Kapazitat auszugleichen. 

9. Pumpe (10, 110) nach Anspruch 1, dadurch ge- 
kennzeichnet, dass das Abstandsstuck (16, 116) 
einen Sektor mit einem Durchmesser hat, der gro- 
fier als der auliere Durchmesser des Rotors (13, 
113) ist, wobei das Abstandsstuck (16, 116) direkt 
mit einem Rotor (13. 113) mit versetzten Taschen- 
HohlrSumen gekoppelt ist und keinen kreisfOrmigen 
Ring (29, 129) aufweist, der die Vielzahl von Ta- 
schen-Hohlraumen begrenzt, um so eine Trennung 
des fluiden Brennstoffes zwischen einem Hoch- 
druck-Bereich entsprechend der Speiseleitung (18, 
118) und einem Bereich mit niedrigeren Druck ent- 
sprechend einem Bereich zu erreichen, indem der 
fluide Brennstoff von einer der Stufen der Pumpe 
(10, 110) in eine periphere Stufe eintritt, um so ei- 
nen etwaigen Ruckfluss des fluiden Brennstoffes zu 
verhindem. 



Revendications 

1. Pompe d'alimentation en carburant (10, 110) pour 
des v^hicules d moteur ayant un moteur a combus- 
tion interne aliments par injection, ladite pompe (10, 
110) etant d'un modele periph6rique ins6r6 dans un 
reservoir S carburant et comprenant un corps creux 
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pourvu. au moins, d*un conduit d*entr6e de carbu- 
rant (17. 117, 117a. 117b, 117c) et d'un conduit de 
distribution de carburant (18.11 8) et dans lequel est 
dispose un rotor (13, 113) dote d'ailettes et presen- 
5 tant la forme d'un disque, ledit corps 6tant constitue 
d'au moins une piece d*admission (12, 112) et d'au 
moins une pISce de distribution (11. 111), lesdites 
pieces (12, 112. 11, 111) 6tant au moins partielle- 
ment coupl^es ensemble et comprenant. dans leurs 
10 surfaces internes, des 6videments de canal oppo- 
ses (14, 15, 114, 115) sous la forme de spirale com- 
pos6e faisant face, respectivement, a au moins 
deux groupes de cavites a fond pleln prevues dans 
chacune des deux faces dudit rotor (13. 113) pour 
15 recevoir le carburant, lesdites deux faces du rotor 
(13.113) 6tant relives par au moins un passage (26. 
126, 133) prevu a I'interieur du rotor, lesdits deux 
groupes de cavitSs d fond pletn d6finissant au 
moins deux etages de la pompe (10, 110), lesquels 
20 sont relies ensemble par une partie intermediaire 
(14c, 15c, 114c, 115c. 14'c. 15'c, 114'c. 115'c)des- 
dits ^videments de canal (14, 15, 114, 115) sous 
forme de spirale compos^e et 6tant s6par6s par au 
moins un d^flecteur circonf§rentiel (24, 124) qui di- 
25 vise chacune des deux faces dudit rotor (13, 113) 
en deux bandes circulaires, caracterisee en ce 
que ladite partie de distribution (11, 111) et ladite 
partie d'admission (12,112) du corps de ladite pom- 
pe (10, 110) sont placees, avec un ecarteur inter- 
30 pos6 (16, 116). dans un logement (19, 119). 

2. Pompe (10) selon la revendicatlon 1 . caract6ris6e 
en ce que lesdits deux groupes de cavitSs d fond 
plein presentent un profil compost de parties cur- 

35 vilignes, un premier groupe desdites cavites com- 
prenant une s6rie d'extremit^s qui s'achevent tou- 
tes au niveau de la surface lat^rale dudit rotor (13), 
d'un cote au niveau dudit passage (26) et de Tautre 
cdt6 au niveau du ddflecteur circonf^rentiel (24). et 

40 un second groupe desdites cavites 6tant delimits 
de fa9on p^riph^rique par un anneau circulaire (29). 

3. Pompe (10. 110) selon la revendicatlon 2, caracte- 
risee en ce que ledit second groupe de cavites a 

45 fond plein comporte des cavites pr6sentant une 
premiere s6rie d'extr^mit^s qui s'dtendent d partir 
dudit d^flecteur pdriph^rique (24. 124), une secon- 
de s6rie d'extr6mit6s s'6tendant 6galement d partir 
du d^flecteur circonferentiel (24, 124) et conver- 
50 geant vers un point de symetrie de cavit6, dans un 
plan central parallele aux faces dudit rotor (1 3, 1 1 3), 
de sorte qu'entre le point de convergence de cha- 
que cavity et ledit anneau circulaire (29, 1 29) il exis- 
te une liaison entre chaque cavity plac6e au-dessus 
55 et chaque cavit6 placSe au-dessous de ladite cavi- 
ty. 

4. Pompe (110) selon la revendication 3, caracterise 
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en ce que les deux dits groupes de cavit^s d fond 
plain prSsentent un profil constitu^ de parties cur- 

vilignes, un premier groups desdites cavit6s com- 
portant une premiere serie d'extremites qui s'acli6- 
vent au niveau de la surface Iat6rale dudit rotor 5 
(113) a I'extdrieur dudit passage (126), et une se- 
conde s6rte d'extremites qui se raccordent audit de- 
flecteur circonf6rentiel (124) dans le plan central 
parall^le aux faces dudit rotor (113). 

10 

5. Pompe (110) selon la revendication 1 , caractensee 
en ce que ledit passage existant entre les deux fa- 
ces du rotor (113) est constitue d'un espace vide 
(1 33) prSvu entre chaque cavite a fond plein appar- 
tenant audit premier groupe et audit deflecteur cir- is 
confdrentiel (124). 

6. Pompe (10,110) selon la revendication 1 , caracte- 
risee en ce que ledit passage (26, 126) existant 
entre les deux faces du rotor (113), pr6sente une 20 
forme evas6e le long de la direction axiale entre les 
deux faces du rotor (13. 113). 

7. Pompe (10,11 0) selon la revendication 1 , caract^- 
ris6e en ce que ladite partie d'admission (12, 112) 25 
comprend trois conduits d'admission (117a, 117b, 
117c) presentant la configuration d'un haricot dis- 
poses avec leurs axes parall§Ies I'un a I'autre et pa- 
ralleles mais decales de I'axe central (17', 117') de 

la pompe (10, 110), ladite pluralite de conduits d'ad- 30 
mission (117a, 117b, 117c) 6tant positlonn§e a I'in- 
tdrieur d'une bande circulaire imaginaire concentri- 
que d ladite pi^ce d'admission (12. 112). 

8. Pompe (10. 110) selon la revendication 1, caracte- 35 
risee en ce qu'en correspondance avec au moins 

un point situ6 sur lesdits evidements de canal (14. 
15, 114. 115) sous la forme de spirale composee . 
est fourni au moins un trou de passage d'air (140) 
plac6 le long d*un conduit de passage de carburant 40 
ou d rint^rieur d'un des stages de la pompe (10, 
1 1 0), ledit trou (1 40) communlquant avec I'exterieur 
et permettant a I'air present a I'int^rieur des con- 
duits de la pompe (10, 110) d'etre evacue pendant 
te demarrage, afin d'augmenter la capacite de mise 45 
en charge du systeme, lesdits evidements de canal 
(14. 15. 114, 115) sous la forme de spirale compo- 
see presentant. dans une zone proche dudit trou de 
passage (140) ou plac^ejusteavantlui, une section 
transversale sup6rieure au reste de r§videment de 50 
canal (14, 15, 114, 115) de forme de spirale com- 
posee, de fagon a compenser la parte de capacite. 

9. Pompe (1 0, 1 1 0) selon la revendication 1 , caract^- 
ris6 en ce que ledit ^carteur (16,11 6) comporte un ss 
secteur ayant un diametre plus grand que le diame- 

tre exterieur du rotor (13, 113), ledit ecarteur (16, 
116) 6tant coupl6 directement a un rotor (13, 113) 



comportant des cavit^s a fond plein en quinconce 
et sans anneau circulaire (29. 129) d^limitant une 
plurality desdites cavitSs d fond plein, de fagon d 
r6aliser une separation du carburant fluide entre 
une zone de pression §lev6e en correspondance 
avec ledit conduit de distribution (18, 118) et une 
zone de pression inf^rieure en correspondance 
avec une zone dans laquelle le carburant fluide ve- 
nant de I'un des stages de la pompe (10. 110) entre 
dans un 6tage periph^rique, de fagon d empScher 
un ^coulement ci rebours du carburant fluide. 
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